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Gy. Similarly, damage to the fetal brain at 8-15 weeks after conception is
linearly related to fetal absorbed dose, as judged by a simple regression of
school performance scores on dose.

Other Epidemiologic Studies

New York Tinea Capitis Study: Albert et al. (A166) reported that
children in New York, treated for tinea capitis by x irradiation, had a
higher incidence of treated psychiatric disorders than those treated with
chemotherapy. Shore et al. (Sh76) and Omran et al. (Om78) confirmed
these observations in this series of 2,215 patients with tinea capitis and
demonstrated a higher frequency of mild, nontreated forms of behavioral
maladjustment and mental disease in the irradiated population.

Israel Tinea Capitis Study: Ron et al. (Ro82) evaluated several mea-
sures of mental and brain function in 10,842 Israeli children treated for
tinea capitis by x-ray therapy (mean brain dose, 1.3 Gy) and two nonir-
radiated, tinea capitis-free comparison groups were used. While not all
measures were statistically significant, there was a consistent trend for the
irradiated children to exhibit subsequent behavioral impairment more of-
ten than those in the comparison group. The irradiated children had lower
examination scores on scholastic aptitude, intelligence quotient, and psy-
chological tests; completed fewer school grades; had increased admissions
to mental hospitals for certain neuropsychiatric diseases; and had a slightly
higher frequency of mental retardation.

Childhood Leukemia Patients: Meadows et al. (Me81) also reported
lower intelligence quotient scores and disturbances in cognitive functions in
children with acute lymphocytic leukemia who were treated with radiation
to the brain.

Summary

The consequences of irradiation of the mammalian embryo and fetus
during the period of major organogenesis may include teratogenic effects
on various organs. In humans, mental retardation is the best documented
of the developmental abnormalities following radiation exposure. In the
Japanese atomic-bomb survivors who were irradiated in utero, the preva-
lence of radiation-related mental retardation was highest in those irradiated
between 8 and 15 weeks after conception, decreased in those irradiated
between 16 and 25 weeks, and was negligible or absent in those irradiated
before 8 weeks or later than 25 weeks. In those irradiated between weeks
8 and 15, the prevalence of mental retardation appeared to increase with
dose in a manner consistent with a linear, nonthreshold response, although
the data do not exclude a threshold in the range of 0.2-0.4 Gy.